Let M be a compact manifold of dimension at least 2. If M admits a minimal homeomorphism then M admits a minimal noninvertible map.
Introduction
Fathi and Herman [5] showed that every compact connected manifold which admits a smooth, locally free effective action of the circle group has a smooth diffeomorphism, isotopic to the identity, which is minimal, and so all odd dimensional spheres admit a minimal diffeomorphism (see also [6] ). Every manifold that admits a minimal flow admits also a minimal homeomorphism. The converse does not hold even in dimension 2, as manifested on the Klein bottle [9] . Less is known about the existence of minimal noninvertible maps. The circle does not admit such maps, despite admitting minimal rotations [1] . Both the 2-torus and Klein bottle admit minimal noninvertible maps [7] , [10] , but in dimension at least 3 it has not been known which manifolds admit minimal noninvertible maps. By application of a result of Béguin, Crovisier and Le Roux [3] , here we show that any compact manifold of dimension at least 2 admits a minimal noninvertible map if it admits a minimal homeomorphism.
Preliminaries

An application of Denjoy-Rees technique
The following result was obtained in [3] , p.304, by a far-reaching generalization of the Denjoy-Rees technique.
Theorem 2.1. (Béguin,Crovisier&Le Roux) Let R be a homeomorphism on a compact manifold M , and x a point of M which is not periodic under R. Consider a compact subset D of M which can be written as the intersection of a strictly decreasing sequence {D n : n ∈ N} of tamely embedded topological closed balls. Then there exist a homeomorphism f : M → M and a continuous onto map φ : M → M such that φ • f = R • φ, and such that
• φ −1 (y) is a single point if y does not belong to the R-orbit of x.
Decomposition of Manifolds
The following theorem on countable decompositions of manifolds was first given by R.H. Bing [2] for R 3 , but his proof generalizes to manifolds of all dimensions greater then 2 2 (see e.g. Recall that an arc A in a manifold M is called essentially flat if there exist a neighborhood U of A and a homeomorphism ψ of U onto E n such that ψ(A) is flat.
Main Result
Theorem 3.1. Let M be a compact manifold of dimension at least 2. If M admits a minimal homeomorphism then M admits a minimal noninvertible map.
Proof. Let h : M → M be a minimal homeomorphism, and A 0 be an essentially flat arc in M . By Theorem 2.1 there exist a homeomorphism f : M → M and a continuous onto map φ : M → M such that φ • f = h • φ, and such that φ −1 (x) = A 0 , and φ −1 (y) is a single point if y does not belong to the h-orbit of x. In particular, φ −1 (h n (x)) = A n is an essentially flat arc for every n ∈ Z. Note that f is minimal, as each A n is nowhere dense; i.e. f is an almost one-to-one extension of a minimal homeomorphism. Let G be the decomposition of M into arcs {A n : n > 0} and points that are not in ∞ n=1 A n . Then by Proposition 2.2 the quotient space M/G is homeomorphic to M , and f induces a mapf such that τ •f = f • τ , where τ : M → M/G is the decomposition map. Note thatf is minimal, as a factor of a minimal map, andf is noninvertible at τ (A 0 ); i.e. f (τ (A 0 )) is a point; cf. [7] . This completes the proof. Theorem 3.1 combined with the result of Fathi and Herman gives the following corollary, which can be considered as a counterexample to a "noninvertible Gottschalk Conjecture". 
